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PROBLEM TO BE SOLVED: To perform the syndrome exclusive OR operation and the syndrome Hamming weight 
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SOLUTION: Two 4-word-data blocks obtained by cyclic encoding are taken out, and a two-word primary parity is 
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mm^r-rt^^mx^m-r^ho^x. a/d^^2ojc 
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(10) 



^m^9 - 1 1 6 4 4 3 



J7 

B. D) ^t/A2 (E. F. G. H) $rGF 

[0 0 8 3] B4 2lcti. ^9-C^;C^^'5J:5^-— 

^ (X^3. X\ X^2) ^tu^ (X\ X8. X'^ 

X) 255|SlS$ixTl>6p/^ 

[0 0 8 4] ^iM'f-'^ M-t^^yyr • 

>^;^i$^A4 3$rSSSbTRS?^-^>ft;^A5 o-->Eii^tL 

:^^B4 4 b-cR s??#{t;SA 5 0 ^mm^ti 

[0 0 8 5] RSn^it^A5 0(Om^n. El2tc:^i- 

R, s^fi[wr^^tg^^i4LTv^^o/* 

[0 0 8 6] 1I2«. mi(OKSn^it^A(D':fy:iiy'^r 

(XOR) &t/^^^ Vi/^{^/jp-r6fci6(7>gm^ 
(HW-XOR) (OMff. IPt>. '^-Kn— AiH 

[0 0 8 7] m2<DRsn^it^5o\^. mu^5 1. 

SM&ifea?P[H]SS (XOR) 3 2RXJ^y y'^m^ (mfUlx 

[O (/s 8] m^S5 1 \zMWL<o%mrf-^ 

>'i/M^X^3;55/^ ';/:7r • l^v^^^^J' A4 3^tJ^B 4 4 
5 3tCi||^, y y^\^^^ ?.\Z.\i,^ftrf--^tm\^tL 

o-ch^jb^h rx'3xA+oj (Dm&^Mfu^Mff 

[0 0 8 9] »i(Di^^'VAt)'r^y'-^\^^^ r/ex 

Bj i^m^me ixmm^ti. ^^y^SKss-e rx« 

XB + X^3XAJ i!)*^^m^th. ^(Df^3^t)m^o :itt^ 

[0/0 9 0] r^/^yxw'T, u&u^v, w^si 
M^^fcMc^ D6 2tc:fi::ttP>/<y7^^o^N^ 
v-i/fi* (x. x^». x^K x«. X'. x^2) st;^ (X 

X^^ X\ X8, X^K X) ;!l5<:ttI^C|ati^^^TV^ 

i^^X. y<yyr • ub;^t^'A4 3;6^e>7^— ^ (E. 
B. G. D) ^^.yr^r • l-i^p^^C6 li^^h^'^V'r 
^ (R. Q) y<^/7r • l^v^^i^D 6 3;&^^:itte> 

\cmm\^X-l^y<Vy'>((Oy-^^i^^M^ (X.^x''. x 

'3, x«. X'. x^n ibm^m^tix<^o 



18 



^oo9llMv^T. mmz-y"-^ (a. F. H) 

t-V^^^Vy-^ (P. S) ;5S. m«c(^S8LT. 
/-^yx^co^N^v-i/M^ (X^2. X'^ x\ x«, 
X'3, X) 7)5i^;9^ai$ix"C< ^/^ 
[0 0 9 2] H3*i. |gll<OR'sif?-&{bS§BO:/n :y ^ 

iim\.fz,wm^mm% (xor) ^u^/^^ v>/«:(jp^te 

ffe3ijSl^ (HW-xoR) ^nrfir^tL^o^m^^^v 

W [0 0 9 3] 0 3(C:^t'R S^^it^B 7 0<Dmf^n. 
RSn^it^A5 0(Dmn^5 lCDA;^ffigtcy- hlHl 

y<yyr ' i^i^:^^A4 3:^>b'r—i^^. m^\^. ^<y 
yy ' Wv^>^^C6 (P. Q) (DM 

2(? [0 0 9 4^1 J:oT. ^7«^y ^::!BtS^tLTv^^8f§o 
v^-iJ' (;^-=tyA) . 4|gco-»:y'?yx-< (7<^yc) 
s.tj«4if(^>-9cy<y7^^ (^^yD) ^2i;^^y 

(;^^yE) {zMi^hth^ ^(DVt^h^^^—hl^XQ^ 

[0 0 9 5] ni2 {V, U. A, F, C, H, P. 
S, T, W, E, B, G. D. R. Q) !9 UeilllH] 

^m^\cnmi^x^^x:h^o// 

[0 0 9 6] ±U(DBmy'-^\'^^ y±-t^<Dmm\:iX 

[ 0 o4 7 ] uiiJicogiiiT'-^ (r>^m:^wmxw&r^ 

40 y';^^h-:>Xmm't^o 

[0 0 9 8] m'&(0^my'—^t>'^i^^ 1 o-c^*a$tb 

A/D^j^S2 0-C!Sc<OJ:5?fcGF (2^) <om^<Oy' 

[0 0 9 9] 
mxy'-d^^^yi^ (Al) 
A= 1 (0 0 0 1) 
B = X« (1111) 
C = X' (0 111) 
50 D=0 (0000) 
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\7'—^-fiay>/ {A2) 
E=X» (0 10 1) 
F = Xi2 (0011) 
G= 1 (0 0 0 1) 
H = X3 (1 0 0 0) 

[0 1 0 01 

x^Mo 1 1 0) 
(1111) 



20 



X« 
X' 



*Xi2 (0 0 11) 
(0 111) 

X8 (1 1 1 0) 

X13 (0 110) 
X^ (0 0 10) 

[0 1 0 1 1 



(1111) 



[0 10 21 ^ 



P = X13 X 1 + X8 XX«+X'XX' + X»2 X 0=X3-|- 1 

= X< (10 0 1) 
Q = X' X 1 H-X8 XX» + X'3xx' + XX 0=X7 + X'4 + X5 

= 0 (0000) 
R = X^ 3 X X8 + X6 X X' 2 + X 14- X' 2 X X3 = X3 + 1 

= X4 (10 0 1) 
S = X'XX«+X8XX^2-|-X'3XH-XXX3 = X2-|-1 

= X^3 (Olio) 
RSif^F-^^feSSlB 7 OlCjoV^T. ZL^fe/N* y 7^ -< 
tiiiSSC^^tTL. ^cojSmiip^^yE 7 5i;in- K^n 
-So fiP^. ^^y A4 ld^^>'^y:7r • wv^;^^A4 2 

T = Xi XX9+X^^ XX«-I-X^3X 1+X«X0+X'XX^+X'2X0 

= X9 (0 10 1) 
U = Xi2XX« + X^^XXe + X7X l+X8XO+Xi3XX^+Xi XO 

= X^ (0 111) 

nt-i^siur-^jj^c^'^y p>Rt^s;«)5^^tti$;}x, 30 [oioai 

/^•y^^VS.T/W^^ttJL'^ ^^y E7 StClEtt^-^ * 

V = X' X IH-X'' XX»2 + X'3 XX'+X8XX3+X' XX^+X'2 xx^a 

= X9 (0 10 1) 
W=Xi2 X l+X'^ XX'2+X7 XX'-fX8 XX3H-X13 XX^+X» XX^3 

= X' (0 111) 

j:or. iW4cog2l*ffix-^ • :/D5'^ni 2^b 



[0 10/] 



V = X9 

u=x^ 

A= 1 
F=X^2 

c = x^ 

H=X3 

P = X^ 
S = X^3 

T = X» 
W=X' 



(1110) 
(0 111) 
(0 0 0 1) 
(0 0 11) 
(0 111) 
(1 0 0 0) 
(10 0 1) 
(0 110) 
(0101) 
(0 111) 



E = X9 
B = X« 
G= 1 
D=0 
R = X^ 
Q=0 



(0 10 1) . 
(1111)., 
(000 1) . 
(0 0 0 0) , 
^0 R = X^ (1 0 0 1 ) , 
(0 0 0 0) 

y E 7 5;{>^^^t)ttJU. v'^i^^^^RSit^(D ^1} R 

xj^ roj tc^&cT. m&^sokHz(Dmmmi&^p^ 
50 mttmm. 7K^'^^t■rsyh^?>offi^o«t®^^uTv^ 
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[0 10 5] ^4l;:^"f-e5Ily^'; E 7 5^C:}oV^T, 

v^fi^itgiaJ 3 0 (Dfg-^-C^^ :y :7 T • U v^>^ ^ 7 6 ^ 

^A8 1 a AO«/^«^^S^B 8 1 b ;55#;0P $ tvr 

•9. mm:^ y:^-'^i)mw^(D^mz.»s^^m^m^mc^ 



22 



[ 0 1 c/6 ] 



^8 OliGF (2^) C7)^^ 

# roj ^FmStSc (3 0kHz) ic. */ci. rij 

(O^Wm^^^Pin^mL (3 2kHz) ^ 

T*iiit«iUfcm. a^^S^s 3 -cM«&coB^^li-^tc^m 
[0 10 7] HI 5 ft. ;*:^Wo^JSco?^^{c^.S§m«S 

(0 10 8] msK^-t^o^c^ m^^f^i^ti^x^m 

^kcmm^tl^o ^{flt-^Jl. GF (20 «^23iSc 



:i 2 o--A:;^$n6o ^il6Sc#S»J^i 2 o-Cfi, 2 
ao:7-</u^5^(^f^fflT*S:{tMI«aSrFl (3 0 kHz) 
^F2 (3 2kHz) IC^Wl-r^^itX, roj 

r 1 J m^\cmm^^y 

[0 10 9] mnm^k^-rmmm^i^. mmm^-hy"- 
m^mm 120 x^m^m^timmmw?^±n 1 3 0 

$iJtS^l 4 0(cA:^^tb. • h y 

[Olio] roj^rij \cm^-m^.^n. m&^^ 

gimi 2 0*^^tti;^$ttS25tSc4if!x h=grl^^-r^ 
20 X^^. Al 5 1 ten— K^ti6o/^ 

[0 1 1 1 1 ig)6fi. m5<D§:mm(om^^MU\z:o\,^ 
x(DW)i^^m.m't:^fti!b(oW}i'^m,mmx;h^o 4im<om 

m^th^inmmcft\:^xm3{zm^-t^^W(Dy<^—>- 
x^hv yi!^p^mmcmm^tixn<c 
[0112] 

[^3] 
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(13) 



#M¥9- 116 4 4 3 



2-/ 



(0) 
vO 
X" =0101 


(8) 
t 0 
X'' =0101 


(16) 
V I 
X" =0101 


(24) 
t 1 
X'' =0101 


(32) 
X" =0101 


(40) 
"t 2 
X» =0101 


(48) 
v3 
X^ =0101 


(56) 
1 3 
X"* =0101 


(1) 

=0111 


<9) 
uO 
X' =0111 


(17) 
vrO 
X' =0111 


(25) 
ul 
X' =0111 


(33) 
w 1 
X' =0111 


(41) 

u o 

X' =0111 


(49) 
X' =0111 


(57) 
u3 
X' =0111 


(2) 
a.o 
1=0001 


(10) 

6 O 

X' =0101 


(18) 
X» =1111 


(26) 
eO 
X° =0101 


(34) 
a 1 
1=0001 


(42) 
el 
X» =0101 


(50) 
1-0001 


(58). 
e2 
X** =0101 


(3) 
b2 
X'MIOO 


(11) 

f 3 
1=0001 


(19) 
X* =1111 


(27) 

T U 

X' =1111 


(35) 
D v 
X« =1111 


(43) 

f 1 

X*^=0011 


(51) 
b 1 
X' =1111 


(59) 
f 2 
X*«=0011 


(4) 

c2 
X' =0111 


(12) 
e2 

1=0001 


(20) 

C 6 

0=0000 


(28) , 
go 
1=0001 


(36) 
X^ =0111 


(44) 
gO 
1=0001 


(52) 
c 1 
X' =0111 


(BO) 
gl 

1=0001 


(5) 
d 1 
X»°=1010 


(13) 
h2 
X* =1000 


(21) 

d2 
0=0000 


(29) 

h3 
0=0000 


(37) 
d3 
OOOOO 


(45) 
hO 
X* =1000 


(53) 
dO 
0=0000 


(61) 
hi 
X» =1000 


(6) 
Pl 
X^ =1001 


(14) 
r 1 
X* =1001 


(22) 
P2 
X* =1001 


(30) 
r2 
X* =1001 


(38) 
P3 
X* =1001 


(46) 
rS 
X^ =1001 


(54) 
PO 
X* =1001 


(62) 
rO 
X* =1001 


(7) 
-qO 
0=0000 


(15) 
si 
X»»=0110 


(23) 
ql 
0=0000 


(31) 
s2 
X*'=0110 


(39) 
q2 
0=0000 


(47) 

33 

r==oiio 


(55) 
q3 
0=0000 


(63) 
sO 
X'^=0110 



>>;^#ife;^5^tt^tL-c:ioi9. ^3 CD a, b, c p, 30 

H 1 ^ 4 [hI^ -C<OJ» ^ 5g U-CS^t l^tcy^— ^ 1 If tr^ 
"To X^(D±(0 (##) (i. ;^^y#^fe^^UTV^5o 
[0 1131 ^X--^C0^-r5ffl^iGF (2^) (2it 

[0 1 14] m^<D^my'-^mm:::t\^^mmjf\^ 

/SCT. 0§ife--IEltL. l#i^fe;6^^8«iffi^fllt;^SU 
9#M&--IHtSU. »ih 1 0#Jfi3&>b 1 7#il&Srfllt/iSb 
XI 8 t\^^V Xo^^m^km^^l^&fi^mc, 2 7, 3 6 ^0 

6 3#i&^^ftj^±<7)#jifelC|Bti^ttTV^<o ® 

v>g|x.H(i. )^t)5Sbmi|Hlg(DS:mx-^«. vO, 

uo, ao. fo so-cmTt:}s^. iffnomm 

^Ot^hmt^l^. M'^B±(D9, 18, 2 7'-6 3#«& 

(0 1151 m^irfns^mto-^mu^. Mf^m±(o 

1 7, 2 6. 3 5 — 6 2^ifirOi:. S*^#ttfiq0;^^5i^lJ , 
lO 1 1 61 )N6l9igbm2lHlSC0Sffi7'— ^H. vl. 50 



ul, a1, fl -C^-r^iSt). lff@16^ 

vl:6^«b^^&U. ^:^i®±CD2 5, 3 4 — eiHitiihl 
l^Ui 6#*&pl-^gfet;^. 1 SSii&sl-^il^^ lT' 

[0 1171 ^ctcifrg 2 4#j^^ ti-.^U?. M:^^-h 

3 3, 4 2 6 0#ifeg1 1 @ 5 d 1 

%mn'hU±^(r>\A. 2 3#*tfe(^>q1^51^. 1527^— 

[0 1 1 81 ^'95gL^3[H]S(D^mT'-^*^. v2, 

u2, a2, f2 T?^-r^*50. lfTg3 2«iiS 

v255^e?ra*&b. *f:ft«|Ji(D4 1, 50, 5 9#ii&f2 

\mB Am'^oi--m(s. ^:s^^±i3, 22, 3 

l#J&s2 hmi>W,xf-^ '^"^y^^"^^^^^. iSfe 
(;il3^Ji(7>4 0#ift t2(^)^:^m±4 9, 5 8#^e2t 
MU^. l^ljg 3#i&b2--1^0^^^^^±<D3. 1 2, 2 
1, 3 0, 3 9#J^feq2^3i;^^. ^2-r--;5' • 

[O 1 1 9/] jHlf?5gb^4lfil@(OSIt7^-i$^ti, v3, 

u3, 33, f3 T'^'Tt^J'^. ltTi4 8#jft 

v3d-bM^&U. 5 7#Ji&^il;V-. Itrg 2#j1fe--^fe 
U^. M:ft)»ll, 2 0 Al^^iL^Zhm^mXy'— 



-13- 



(14) 



4^M¥9- 1 1 6443 
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1 @ 1 #Jfew3-^&EU^. ^^il9±O10, 19. 

;^ ^ y A 1 5 1 Or"— ^ (OlStSK^lJJC 

[0 12 01 (1) i^iiOT^-iJ'- 

:/n5/>5^^«^-rSo «lf^^tC3lA/^*P»C^iJ (2, 4, 
6, 8^IJ) ^^©[J^IJ (1.3, 5, im) -C1¥«:cD{k 

10 12 1] (2) «-«»^IJ^tt/#ffi»^IJf*l^-Ox- 

Sm^3afPfiO^;:c-5o S<t«"C«lffi^nfc:/a5.^ . 

iJ'MSSiSi^^fPffi^Sltt^^- • Kn-A^^S: (HW 
-XOR&XOR) ^HfTb. ir-^<0^^^m<on'& 

[0^22] |l|6tO;^^yB15 2titi. v-V Kn— 

[0123] X' (0 111), X« (1111), X 
6 (1011). X^ (1001). X3 (100 
0) , X2 (0100) . X' (0010) . 1 (0 
0 0 1) 

t^^iJ^Al 5 3^SN&Ur^»9t^a:i§^l 6 O-^e^l^tT. 

p<^y B 1 5 2tc>^ hr^tbTv^s^^^^^ 

l^v^^>5'B 1 5 4^SSbTia»?«IW$Pl 6 O'^eii^ 

[0^2 4] lil7(i. gl6tc^-rS:«^oPt)«IWSl5i 
6 ooi¥j|ffl>^n5/^iii"e. ro^«9<^tti^i 6 oji. m 
3 l;::73^i-a^««<7)R s^^-i-^bSI 7 0^ m^mm^j:mf^R 

xj^mm^^\^x\^^^f)>. §:ffi«o^t)i^wsi5i 6 oji. 

[01251 A^-y V^/V-»"±. 161. #ffiffea 

fPlHlSSA (XOR) 16 2. y ^y^Al 6 S^^hm^^ 

(HW-XOR) lHll»-C*>5^ 

Eli E V i = 1 I 
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30 



E u i E w i 



^40 
I 1 



TtCadi'<'5S;i 2^t/^l 3(c:^-r-7 h V iy^:^mmc 
X^m^m^^<Vy'-C(Om is q i > E s i ) RXf (E 
ui. Ewi) — i/^^ Kn— AiH^^^ff LTV^ 

gpib> A^-VV-^^/W^® l^t/^2x — • ^^c' 

(HW-XOR) ^—9:,RX^ii^^<V'r^\z^\^^xmn 

[0 12/7] B^^v-^^yWlSmt^SfPSI^lHlKB 1 6 
4^1/7 !y^B 1 6 St^hm^^tl. ^1 2&t/l 31C 
TT^-r-^ h y (E p i . E r i ) RXJ^ (E t 

i. Ev i) <D-» h*^—M.mi^^M^m%^Mn\^x 
OR) ^— ^^RrJ^Il^^/'?y x^^cov^rll^TbT^/^5^ 

[0 1 2 8] iUffix — i5^<^{t-^ (A. B D) 

(E. F H) . -jSfe>"?yx>f (P. Q) (R. 

20 S) RXJ^ni^y^Vy'^ (T, u) (V. W) tc:^j^:bfc 

^mm^^^tl^*tl (si, b. c, d) (e. f, g, 
h) . —»iy<V'r^ • 31^— • i^i^Kn— (E p 
i.Eqi) (Eri,Esi) RXJ^Z,l^=^y — - y<V 



"r^ • K.u — (Eti.Eui) (Evi. 

wi) h^^\t. t^(DW^-^V^)v^:^\c^-:>X. ^ 
Kn— Ag|»-^>y s/l^^^^ll^T•t*So (Ss#^.i = 1 




1 1 



1 1 



E q i E s i 



[0 12 9] 
[»1 3] 



1 1 



X* X' X* X 



a I 


a 


i 


b 1 


f 


1 


0 1 


s 


I 


d 1 


h 


i 


P i 


r 


I 


<l i 


B 


i 



Ko-Asst-^ hy 



X' X' X» X* X» X» X 





e i 


a i 




b 1 


f 1 






c i 




d i 


h 1 




r i 


p i 




q I 


s 1 




t i 


u i 




V i 


w 1 



u-JU^n^rM^-r^^m^^^^ (HW-XOR) A 



50 



SmSS (XOR) B^^^v^;i^^p3«^$^^. —^RU^ 
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[0 13 01 lil7IC*5V>T. m%^ \ 6 6 Ci. — 

Eq/Ep, Es/Er, Eu/E 
t^t/E v/EwOffi^T^— C 1 .7 O&U^X 
-t5^«!i3S|Fl51 5 5 (136) --iSSyh«)OSiJ 0 ^SI^^SI 

[01311 SiitT^— — »c • z:i^>'"«y — 
• v':^Ko-i.<oSi^jj$:^ri. -B.7^-=ey c i 7 oicia 

.. » 0 ig L s m 7^ - ^ <^ 0 a (^j ffi) 



25 



[0 13 21 mmm^hmmi^tLBm'f-i^t*^^iBm-r^ 
»:o^6 (DMS^-cSftsn. ft-i-^taaaa i 5 o (D;^ ^ y 

[0 1/3 3] 
[^61 



» m ^ - 1^ 


V 


u 


A 


F 


c 


H 


p 


s 




X" 




1 


X»^ 


X' 


X' 


X* 


X'* 


mi (3^(0) 


X" 


X^ 


X* 


X« 


X' 


x^ 


X* 


X'^ 




x» 


X' 


1 




X' 


X' 


X* 


x»* 




x^ 


X' 


1 




X' 


X' 


X* 


X^' 




x» 


X' 


1 


1 


0 


0 


X* 


X" 






5s m 7^ - ^ 


T 


w 


E 


B 


G 


D 


R 


Q 


fil) 




x^ 


X* 


X« 




0 


X^ 


0 


S 1 ISl%iI(0) 


x» 


x^ 


x» 


X* 






X* 


0 




X* 


X' 


X'* 


X»^ 




0 


X* 


0 




X« 


x^ 


X' 


X* 




0 


X* 


0 




X» 


x^ 


X' 


X* 




0 


X* 


0 



m^. ;^^y Ai 5 i(c{is3(;i^i-^*5i9. mf^t^ 

fO, 2 0S^c3, 2 9§«feh3, 3Sifeb2» 5#Jfed 

[0/34] mecD;^^}) A 1 5 1 tC^DV^T. ^3\C7f: 
b2 (X^M , c2 (Xn . d1 (X»o) , pi (X^) R 40 

u^qo (0) ^^yyr • wv^;^i$'Ai 5 

3^^*bl^l9l*tU^l 6 0--eai^n6o 

[0 13 51 ccoiftmci^Mur. ^^y B 1 5 2J;in 

- K$nTV>5^^^:/i5^fl^ (X5; X\ X3, X2. X 
1) tiS^^tti^tt. ^^:y:7 7' . Ui^^iJ^B 1 5 4^ 

§i5 1 6 0--{5ii^n^o/^ 

[01361 H! 7 -Vm^^m l^fc 2 OCO^H^^-^^^/UA 
Rt;«B(Cj;o"C. ^ix— ^ • >^0 5.>^^coV^T. 
:^-rai7-i^>'Kn-i^g|»^l 4$r^fTU. -?>C^^y 50 



— >vKn— i>.Ep1&t/Eql;iS|tSt$tb, ^(D^ 
^^y C 1 7 OtClHti^ttSo S2^IJ 
1 OSiife/>^jbT*<^) 1 5#i:te^-eOy^— ^ e3 (X9) f 
3 (1) , g2 (1) , h2 (X3) , n (X^) ^TJ^sl 

m2y'-^ • ::^^5/^5r^coV^Tt>lRl«^--»C/'^yxW' • 
• iy> Kn— JxE r l^tl^E s 1;65t^^$^^^ 

*g:^fi. 7< ^ y c 1 7 0 tcieti^ix^o/^ 
[013 7] :i(z>«tc. m^(o?a^4;^JKb-c. «-7^ 

— • 3tT@ 1 8--2 3#ftfe, 4tTS26~3 

l#iffi. 5ff P 3 4-3 9Site. 6tTi42'-47^ 
ifr, 7fTB5 0 — 5 5. 8tT@ 5 8 — 6 3#ft&*T^tT 

Epi,Eqi,Eri,Esi, (i=l — 

4) <DmiRxj^f^2f-^'-:^ti^y^{cm'r^—^^<v 

[0 13 8] W±OSIi[^£:'^ h y .x^:^"C^-^f^?5>C<Dt 
"9 T?$>5o (»^ 1 4 O»^?CDT^fi^0 T^-tJ':^ 

•To ) 

[ai4] 
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Epl Erl Ep2 Er2Ep3 Er3 Ep4 Er4 



Eql Esi Eq2 Es2Eq3 EsS E q4 Es4 



30 



1 6 4 4 3 



11111 


1 




a3 


eO 


aO 


eO 


a 1 


el 


a2 e2 








bZ 


f 3 


b3 


f 0 


bO 


f 1 


bl f 2 








c2 


82 


c3 


ia 


CO 


go 


cl gl 








d 1 


h2 


d2 


Jl3 


d3 


hO 


dO hi 








Pl 


r 1 


P2 


r2 


P3 


r3 


pO rO 


X-* X" X' X 


i 




qO 


s 1 


ql 


s2 


q2 


s3 


q3 sO 


11111 


1 




1 


X» 


X« 


x« 


1 


X« 


1 x» 








X»* 


1 


X** 


x« 


X» 




X* x»* 








X^ 


1 


0 


1 


X» 


1 


X' 1 










X* 


0 


0 


0 


X^ 


0 X* 








X^ 


X* 


x^ 


X* 


X^ 


X* 


X^ x^ 


X» X* X* X* X 


1 




X 


X'' 


0 


X'* 


0 


x*^ 


0 x»* 























y X >f —»^Kn-i>.oSI»«Smf^> Sc^oiriof? * [0 13 9] 

Epl = X4 Ep2=X^ Ep3=0 Ep4=0 

Eql=l Eq2=Xi^ Eq3=0 Eq4=0 

Erl = X Er2=X2 E r 3= 0 Er4=0 

Es1 = X5 Es2=X^2 Es3=0 E s 4= 0 

ctoT. /^y7"^<7)l¥«BH»C<^i:*5«9T^^o [0 14 0] 

EQ1 = E ql/E p1 = X<\ EQ2=E q2/E p2=Xio, 

EQ3=0, EQ4 =0 , E S 1 = E s 1/E r 1 = X^ , 

ES2=E s2/E r2=Xio, ES3=0, 
ES4=0 

[^4] [0141] 
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(17) 



4*M¥9 - 1 1 6 4 4 3 



31 




32 








1 


EQ 1 =X" 




2 


ES 1 =X* 




3 


EQZ^X'** 




4 


ES2=X*^ 




5 


EQ3 = 0 




6 


ES 3 = 0 




7 


EQ4 = 0 




8 


ES4 = 0 





(7^U^8) ;6^P.lJc(OjEfitx-i5'^#5o 
[0142] al=l (0001), bO=X6 (ill 
1). cO=X' (0111), d3=0 (0000), 
e1 = X9 (0 10 1) , f 1=X12 (0011), gO= 
1 (0 0 0 1) , hO=X3 (1 0 0 0) 

[0 14 3] 

p3=X^ (1 000) , r3 = X^ (1001) 
q2=0 (0000) , s3 = X'3 (0110) 
rtt^<^«gmd5^^y C 1 7 OJCfBlt^iX. Sft 

;»W;^<^ ur^^iA^tb^y^ 30 
[0 14 4] i^±<7)/^*-e^-r^^^'9. -j^o/N-yT"^ 

|HlOjR^*S*0 9 1 Wix-^ • :?'n5.^-Ct>0;5S 

[0 14 5]a.:0^b. — x^co:^^— • '»^Kn 
— Ai¥«it E Q n S^t/E S n X« JEJL± ^ o Ac4&^ 

5^ i?' Of¥«it E Q n ^ E S n X« Uil± i: Jfc o y^iS-g- 
[0 14 6] mk. lRlCA;^7'-i$^SrffifflL-C. ziSc^-? 

^« 

[0147] {t#^SSF|5 150<Dp«^yA151 \Z,7<ti 



[0 14 8] ^17^-^5^ ♦ y^com^m^^. mm 
msm59mm\mxji^. r^m^^±52, 4 5," 3 

lSi&Of2, c1, hO, p3, s2S:ggi^f.Wb® l-r— 
[0 14 9] m^fis ^«fe^^"y T^-fcorc^— . i^:/ K 

1 0 1 #iatc o r s«] t-is^tti ut^— ^ v 0, 

wS^-r — ^ • ^;/^(;0*Jl{C*5#. a3, f2, c1, 

ho, p3, s2, vo, w3(Z))ilI[c:S#^x.. 

t^oTx-i5'Ji^«9«ia:lgI51 6 O-^eiS^ttS/^ 

[0 15 0] — :i^p^^y B 1 5 2tc*5v>r«i. "f—^m 
i^muzmmi^x^ ;^^y b i 5 2jj:n— K^nxv^-s 
^N^>^i/a^x', x6, x5, xs x3, x2, x^ 1 

[0151] m^^M&l 6 0^c:*3V^Tti. lil7<7)SMife 
^mmmn (XOR) (cJ:oT. A^5:tJ«B(7)2^ir>'^ 

:S::dM^y C 1 7 OJCIBiS^tt^o 

[0 15 2] ^27^-^5^ • :/D 5.ii!^<OSg^H:JLfi. S3 
\Z7f^^;^^^)mm\cm^X. ^2^IJ8-1 0#ifetO, 

uo, e3;ci5^i^t±j$H. in^^zmm^my^hi^m^ 

fcti »c^c: 8 ^ij g 6 0 mm^^Wi Tis*^ia±<^ 5 

3, 4 6, 3 gS^COr"— gl. do, r3, q2^Si6^ 

[oa 5 3] /<.y::7r • i^t?:^^ A-e5feK2 7=^— ^ t 

0, uO^fe-^ISj^JC^^UeS, b2, gl, dO, r 3, q2. 
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(18) 



#M^9- 1 16 4 4 3 



33 

to, uQ<Dm^-^m^^m^ieo^&m^ti^o 
10 15 4] mi^f-^ • yu^y^t^^fm^^mit^ 

[0 15 5] ^37^-^ • ^yi^rf^^mU^. ^S^iJ 

1 6#ift:f&^^i 8#ifi. T^m±i i&t/4#j&. 
S8J?IJB 6 l--l^t/. Tl^jtft±<0 5 4. 4 7SfifeOv 
1, wO. aO, f3, c2, hi, pO. s3^^^ffiL. v 

1, wo^^mtc^jEbi^i^emiasi e o-^eii^n-sy^ 

[0 15 6] ^47*-^^^ • ':ftiy^n^mU:Si^ ^4^1] 

2 4#J^>6^P>mim«l±0 2 5. 2 6#lffi^^bT^^^ 
J:(D19, 12. 5#^. JJciC^S^iJS 6 2SJfetC^ 
LT. -tcOTN^^SIJbCOS 5#^07*— :^ tl, uK e 
0, b3. g2. dl&U^rO, qS^iE^Wiy^ 

[0 15 71 &.±<Dmm'r^m5^ me. ^7^1/^30* 



5^ 



6 ox^mn-r^y^ 

[0 15 81 -/9:^<V'r>((D3Ly^ 



10 



^HS^I^^^Eti, Eui, Evi^t/Ewi i 

O-^ h V ^y^^^X-mLrXTjk-r^tTb^X^^o^ 
[0 15 91 
[»1 5] 



Etl Evl Et2 Ev2Et3 Ev3 E14 Ev4 



Eul Ewl Eu2 Ew2Eu3 Ew3 Eu4 Ew4 



1111 



X' X« X"* X^ X' X' X 1 



1 1 I I. 1 



a 3 


e 3 


a 0 


B 0 


a 1 


e 1 


a 2 


e 2 


f 2 


k2 


±3 


b 3 


f 0 


b 0 


f 1 


b 1 


c 1 


g 1 


c 2 


e 2 


^3 


g3 


c 0 


gO 


h*0 


d 0 


h 1 


d 1 


h 2 


d 2 


h 3 


d 3 


P 3 


r 3 


P 0 


r 0 


P 1 


r 1 


P 2 


r 2 


s 2 


q2 


s 3 


q 3 


s 0 


q 0 


s 1 


q 1 


V 0 


t 0 


V 1 


t 1 


V 2 


i 2 


Y 3 


1 3 


w 3 


u 0 


w 0 


u 1 


w 1 


u 2 


w 2 


u 3 



X' X» X' X* X* X' X 1 



1 


x» 


x» 


x» 


1 


x« 


1 


x» 


X" 


X'* 


1 


X' 


X" 


X" 


X'* 


X" 


X' 


1 


X' 


1 


0 


1 


x^ 


1 


x» 

X* 


0 

X* 


X' 
X* 


X'" 
X* 


x» 

X* 


0 

X* 


0 

X* 


0 

X* 


X" 


0 


X" 


0 


X" 


0 


X" 


0 


X" 


x» 


X» 


x» 


x« 


x» 


X" 


x» 


X' 


x^ 


x^ 


X' 


X' 


X' 


X' 


X' 



E 1 1 = O 
E ul =0 
EU 1 = 0 

E t2 =Xi^ 
Eu2 =X»3 

EU2 = X'3/X'^ = X'^ 



[0 16 01 



Evl =X^2 
Ewl =X3 

EW1=X3/X'2 = X« 

E v2 =X^o 
Ew2 =X^^ 
EW2=Xi^/X»o = X^ 
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E t3 =X6 
Eu3 =X3 

EU 3 =X3/X5=X'3 

E t4 =X3 

Eu4 =X' 
EU4 = X'/X3=X^ 



(19) 

Ev3 =0 

Ew3 =0 
EW3 = 0 

E v4 =0 

E w4 = 0 
EW4 = 0 



mm^S-l 16 4 4 3 



36 









\ 


EU 1 = 0 




2 


EWl =X» 


b 2 laiciar) . K« B »*, 
B = X'* + X"=X» 


3 


EU2=X'* 




4 


EW2 = X« 


d 1 imc^O . Xffl D ii, 
D = X">+X"'=0 


5 


EU3 = X'» 


X">X' -c«>5fc*; iaoig)b52i§m:*»3. 


6 


EW3 = 0 




7 


EU4=X' 


h 3 StcmO . Sffi H \t. 
H = 0 + X'=X» 


8 


EW4 = 0 





(a) EUl. EW3^U^EW4(7){(I;^5 0T**)^;?>^^. 

[0162] EU 1 =EW3=EW4=0 

(b) EWl =X6r'$>5;6>^. ^27=^— • :/n 
b2'r->5'tC^«9;6Sfct). ^OKffit^. B2=X^*+Xi2 

= X6T?*>5o 

10 16 3] Wim^. EW2=X^T*^5*^f?. Il4-r 40 

D2= X^o + X^ 0 = 0 T^fe^o/^ 
[0 16 4] EU4=X4-efcS;&^P>. m77^- 

^ . >yi7 h37^-^5^(C|^t);553^i9^ •t<^Sfli(i. H3 

= 0+X3=X3-C^^o 
[0 16 5] (c) EU2 = X14-CfcS;«)^e>^37'— iJ' 
•>^n^;/^tC. nWiC. EU3=X13-Ci^'5>e>^?>^5-7' 

6] V^i*tbt>. Xn<Z)S:*cfg»<Bn;65 7Sr^ia 50 ( 



[0 1 6 « 



. :/ci ,/^EU lXfiEU4{Ci3V^T:^«A!c;T'— 
[016 71 ^itm<om^mmc^m-r^=^9- • 

j¥-efetbf^j:v\ «eo-c. igi6jc^i-7<^y A 1 5 lo 
[0 16 8] ^<r>mm^mfumn (xor) ^^^otc/j^tt 

) (b) (c) <DJ®m;ft-e>2f§iJJL±(OPi?M355ie 
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(20) 

37 

[0 16 9] 

mm^mn (x.oR) ^p^i/>'Kn<-A • A^^'i/m^ 

S^fifc^afpia^ (HW-XOR) 03gi:;&5g^;&5^5i 

So. 

[0 17 0] i^h\cW:^'f-^(DKm^^ih. SttiLTt 

[0171] f^^s-cofs^aaii^iE. mwLmmm 
[mi] *^p^coiij£co?i^ffi(c>p^^i^tiaj-*5»ts{t-^ 

[m 2 ] m 1 (D«fife§§R S^?-§-<b^ACO:/n 5/ El-Cfe 

[HIS] :^^m(Dmm<Dmm{c».^^mm\c:$oi,i^m^ 

[0 6] |gi5oo§:ffiJ^ojt#M3®IH50i5<tI^^iaT*^ 

[117] m^mf^^(om.'om^U(omwmmx^^. 

1 0 

2 0 A/D^m^ 40 

3 0 $1JW^ 

4 1 A 



iRF§B5|i9- 1 1 6 4 4 3 

3^ 



4 2 


B 




4 3 






4 4 






5 0 


R sn^it^A 




5 1 






5 2 


mm^Mfum (xor) 




5 3 






6 0 


c 




6 1 






6 2 






6 3 






7 0 






7 1 






7 2 






7 3 


mi^w&m^u^ (XOR) 




7 4 






7 5 


;^^]) E 




7 6 






8 0 






8 1a 






8 1b 


m^^^in^p 2 




8 2 






8 3 






1 0 0 






110 






12 0 






13 0 






14 0 






15 0 






15 1 


;^^y A 




15 2 


?^^V B 




15 3 


y<yyr • v^v^;^^5'A 




15 4 


/< >:7r • i/ v^^^B 




15 5 






16 0 






16 1 






16 2 


mmm^m (xor) 


A 


16 3 






16 4 


mi&^mfm (xor) 


B 


16 5 






16 6 






17 0 


c 
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(21) 



#BI¥9- 1 1 6 4 4 3 



mi] 



imz] 



1 



10 



44 



^20 
41 



43- 



60 



HZ 



50 



c 



ry 



r 



c 



-^tu D 



~1 — 



62 

a 

63°- 



A»77 us;;i9 c 



® 



17] 



161 




162 



16 



(X) 



XOR(A) 



xor(b2)) 



165 



v-y^ 8 



164 



T 









1^6 














(-5-) 



!5l 



[il]3] 



71 



Uv"X5 C 



r* (X) 



-74 



XOR 



151 



>t'J A 



140 



153 



B ■ 
154 



160 

/ 170 



"7" 

155 
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1#M¥9- 1 1 6 4 4 3 



[04] 




81a 

_l 



80 



82 









>. 



I 



83 




-81b 



[@5] 



100 
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